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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a lithography projector 
in which a space between a substrate and a projection system 
is filled with liquid while minimizing the quantity of the liquid 
required to be accelerated during a stage operation. 
SOLUTION: In the lithography projector, the space between the 
final element of the projection system and the substrate table 



of the lithography projector is surrounded by a sealing member. 
A gas seal is formed between the sealing member and the plane 
of the substrate and the liquid is confined in that space. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

- Radiation system which supplies the projection beam of a radiation, 

- The supporting structure which supports a patterning means to patternize a projection beam according to 
the pattern for which it asks, 

- Substrate table holding a substrate, 

- Projection system which projects the patternized beam on the target part of a substrate, 

- , and it is this liquid distribution system, [ the lithography projection equipment which consists of the last 
component of this projection system, and the liquid distribution system which fills the tooth space between 
these substrates with a liquid partially at least ] 

- The last component of the above-mentioned projection system, and seal member of the above-mentioned 
tooth space between the above-mentioned substrate tables elongated along with the bordering part at least, 

- Lithography projection equipment characterized by being constituted by this seal member and gas-seal 
means to form a gas seal between the front faces of this substrate. 

[Claim 2] 

The above-mentioned gas-seal means is equipment according to claim 1 characterized by being the gas 
bearing which supports the above-mentioned seal member on the above-mentioned substrate. 
[Claim 3] 

The above-mentioned gas-seal means is equipment according to claim 1 or 2 characterized by being 
constituted by the gas inlet and the first gas derivation opening which were formed in the field of the above- 
mentioned seal member which countered the above-mentioned substrate, means to supply gas to this inlet 
under pressurization, and vacuum means to extract gas from this first gas derivation opening. 
[Claim 4] 

Equipment according to claim 3 characterized by having further the further inlet arranged between the 
above-mentioned first gas derivation opening connected with the gas source, and the above-mentioned gas 
inlet. 
[Claim 5] 

The further above-mentioned inlet is equipment according to claim 4 characterized by consisting of the 
continuous annular slot in the field of the above-mentioned seal member facing the above-mentioned 
substrate. 
[Claim 6] 

The corner of the innermost part of the radial of the above-mentioned slot is equipment according to claim 5 
characterized by having a radius. 
[Claim 7] 

The above-mentioned first gas derivation opening is equipment given in any 1 term of claims 3-6 
characterized by consisting of the continuous annular slot in the field of the above-mentioned seal member 
facing the above-mentioned substrate. 
[Claim 8] 

The above-mentioned first gas derivation opening and/or the above-mentioned above-mentioned gas inlet 
are equipment given in any 1 term of claims 3-7 which consist of each chamber between the means of the 
above-mentioned supply, and the above-mentioned vacuum means, and opening of the inlet in the above- 
mentioned front face, or derivation opening, and are characterized by a chamber bringing about a flow rate 
limit lower than this opening. 
[Claim 9] 
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The above-mentioned gas inlet is equipment given in any 1 term of claims 3-8 characterized by consisting of 
separate opening of the 1 continuation in the field of the above-mentioned seal member facing the above- 
mentioned substrate. 
[Claim 10] 

Equipment given in any 1 term of claims 3-9 characterized by arranging a porosity member in this gas inlet 
so that the flow of gas may be equally distributed to the field of a gas inlet. 
[Claim 11] 

It is equipment given in any 1 term of claims 3-10 which the above-mentioned gas-seal means is further 
equipped with the second gas derivation opening formed in the above-mentioned field of the above- 
mentioned seal member which countered the above-mentioned substrate, and are characterized by forming 
the above-mentioned first gas derivation opening and this second gas derivation opening in the both sides of 
the above-mentioned gas inlet. 
[Claim 12] 

Equipment given in any 1 term of claims 3-1 1 characterized by having further a means to change the level 
of the part of the above-mentioned field between the above-mentioned first gas derivation opening and the 
above-mentioned gas inlet, to the remaining part of the above-mentioned field. 
[Claim 13] 

This equipment is equipment given in any 1 term of claims 3-12 characterized by having further a means to 
change the level of the part of the above-mentioned field between the edges of the field nearest to the above- 
mentioned first gas derivation opening and the above-mentioned optical axis, to the remaining part of the 
above-mentioned field. 
[Claim 14] 

The above-mentioned gas-seal means is equipment given in any 1 term of claims 3-13 characterized by 
having the channel which is located in near at the optical axis of a projection system, and is formed in the 
above-mentioned field rather than the above-mentioned first gas derivation opening. 
[Claim 15] 

The above-mentioned channel is equipment according to claim 14 characterized by being the second gas 
inlet. 

[Claim 16] 

The above-mentioned channel is equipment according to claim 15 characterized by being open by the 
environment on the oil level in the above-mentioned tooth space. 
[Claim 17] 

The above-mentioned gas inlet is equipment given in any 1 term of claims 3-16 characterized by being 
further arranged outside rather than the above-mentioned first gas derivation opening from the optical axis 
of the above-mentioned projection system. 
[Claim 18] 

An above-mentioned gas inlet and above-mentioned gas derivation opening are equipment given in any 1 
term of claims 3-17 characterized by consisting of two or more conduits led to the slot in this side of this 
seal member that countered this substrate, respectively, and this slot that took spacing and has been 
arranged. 
[Claim 19] 

Equipment given in any 1 term of claims 1-18 characterized by having further the sensor which measures 
the distance between the above-mentioned field of the above-mentioned seal member, and the topology of 
the above-mentioned substrate and/or the above-mentioned substrate. 
[Claim 20] 

Equipment given in any 1 term of claims 1-19 characterized by having further the adjustment device which 
adjusts the pressure of the gas in the above-mentioned gas-seal means in order to adjust the rigidity between 
the above-mentioned seal member and the above-mentioned substrate, and/or the distance between the 
above-mentioned seal member and the above-mentioned substrate. 
[Claim 21] 

The gap between the fields of this substrate that exists inside the above-mentioned seal member and the 
above-mentioned gas-seal means so that a liquid may be drawn in a gap by capillary action, and so that it 
may prevent the gas from/or a gas-seal member going into the above-mentioned tooth space between the 
above-mentioned projection system and the above-mentioned substrate is equipment given in any 1 term of 
said claim characterized by the small thing. 
[Claim 22] 
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The above-mentioned seal member is equipment given in any 1 term of said claim characterized by 
surrounding the above-mentioned tooth space between the above-mentioned projection system and the 
above-mentioned substrate, and forming a closed loop. 
[Claim 23] 

- Radiation system which supplies the projection beam of a radiation, 

- The supporting structure which supports a patterning means to patternize a projection beam according to 
the pattern for which it asks, 

- Substrate table holding a substrate, 

- Projection system which projects the patternized beam on the target part of a substrate, 

- The minimum cross-section field of this duct [ in / in the lithography projection equipment which consists 
of the last component of this projection system and the liquid distribution system which fills the tooth space 
between these substrates with a liquid partially at least, this tooth space is connecting with the liquid 
reservoir and the liquid through the duct, and / a field perpendicular to the flow direction of a fluid ] is , 



[Equati 



tion 1] 



f vats r \ m 



UVtjL 



* max nun ' 



It is lithography projection equipment which a next door and **V are the amounts of the liquid which must 
be removed from this tooth space in time amount tmin, L is duct length, and eta is the viscosity of the liquid 
in this tooth space, and is characterized by **Pmax being a maximum allowable working pressure 
concerning this last component. 
[Claim 24] 

Equipment according to claim 23 characterized by sealing this tooth space so that this liquid may not have a 
free top face when a liquid is in the above-mentioned tooth space. 
[Claim 25] 

- Radiation system which supplies the projection beam of a radiation, 

- The supporting structure which supports a patterning means to patternize a projection beam according to 
the pattern for which it asks, 

- Substrate table holding a substrate, 

- Projection system which projects the patternized beam on the target part of a substrate, 

- it be lithography projection equipment characterize by to have the control means which this liquid 
distribution system suppress generating of a wave on the maximum top face of the liquid in this liquid 
distribution system further in the lithography projection equipment which consist of the last component of 
this projection system , and the liquid distribution system which fill the tooth space between these substrates 
with a liquid partially at least , and include a pressure discharge means . 

[Claim 26] 

The above-mentioned control means is equipment according to claim 25 characterized by consisting of film 
with flexibility. 
[Claim 27] 

The above-mentioned control means is equipment according to claim 25 or 26 which consists of a mesh and 
is characterized by being equal to opening whose maximum field on the above-mentioned top face of the 
maximum of the above-mentioned liquid is a mesh. 
[Claim 28] 

The above-mentioned control means is equipment given in claims 25, 26, or 27 characterized by having a 
relief valve and passing a liquid with a specific pressure. 
[Claim 29] 

The above-mentioned control means is equipment according to claim 25 characterized by being the above- 
mentioned liquid and the liquid of the hyperviscosity which is nonmiscible. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention, 

- Radiation system which supplies the projection beam of a radiation, 

- The supporting structure which supports a patterning means to patternize a projection beam according to 
the pattern for which it asks, 

- Substrate table holding a substrate, 

- Projection system which projects the patternized beam on the target part of a substrate, 

- It is related with the lithography projection equipment which consists of the last component of this 
projection system, and the liquid distribution system which fills the tooth space between these substrates 
with a liquid partially at least. 

[Background of the Invention] 
[0002] 

The vocabulary a "patterning means" means [ to use it in this specification ] Becoming should be interpreted 
by the wide sense as what hits the means which can be used in order to give the patternizing cross section 
which is in agreement with the pattern which should be made by the target part of a substrate to the radiation 
beam which carries out incidence. Moreover, the vocabulary "light valve" Becoming is also used in such a 
situation. Generally, the above-mentioned pattern is equivalent to the special stratum functionale made by 
the target part in a device which are an integrated circuit and other devices (see the following). The 
following is contained in such a patterning means, namely 

- Mask. The concept of a mask is a well-known thing in lithography, and not only various hybrid mask types 
but the mask type like a binary mask and REBENSON mask and an attenuation phase shift mask is included 
in this. By arranging such a mask to a radiation beam, the alternative transparency (in the case of a 
penetrable mask) and alternative reflection (in the case of a reflexibility mask) according to the mask pattern 
of the radiation which irradiates a mask are enabled. When the supporting structure is required for the 
location for which the radiation beam which carries out incidence generally asks possible [ holding a mask ] 
in the case of a mask, it is the possible mask table of making it exercise to a beam. 

- Programmable mirror array. As an example of such a device, the matrix address possible side which has a 
viscoelasticity control layer and a reflector is raised. Although the field where, as for the basal principle of 
such equipment, the address of the reflector (for example) was carried out reflects incident light as the 
diffracted light, the field by which the address is not carried out is reflecting incident light as the non- 
diffracted light. By using a suitable filter, it is possible to leave only the diffracted light and to carry out the 
filter of the above-mentioned non-diffracted light from a reflective beam. In this approach, pattern formation 
of the beam is carried out according to the address pattern of a matrix address possible side. With operation 
gestalt of a programmable mirror array another again, the matrix array of two or more small mirrors is used. 
Each of the mirror is separately leaned centering on the shaft by [ which apply the local electric field for 
which were suitable ] depending especially or using a piezo-electric actuation means. If it says once again, 
the matrix address will be possible for a mirror and the mirror by which the address was carried out by that 
cause will reflect an incident radiation beam in the different direction from the mirror by which the address 
is not carried out. Thus, pattern formation of the reflected beam is carried out according to the address 
pattern of a matrix address possible mirror. Matrix addressing needed is performed using a suitable 
electronic means. In the situation of above-mentioned both, a patterning means can consist of one or more 
programmable mirror arrays, rather than it is related with the mirror array which referred to here — much 
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information - the [ for example, / United States patent ] - the [ US No. 5,296,891 and / this ] - US No. 
5,523,193 and a list - the [ PCT patent kind application ] - since it is indicated by WO 98/38597 and this 
WO 98/33096, please refer to these contents for details. In the case of a programmable mirror array, the 
above-mentioned supporting structure is materialized as a frame or a table, and if needed, this serves as 
fixed or serves as working. 

- Programmable LCD array, the example of such a configuration — the [ United States patent ] — since it is 
indicated by US No. 5,229,872, for details, please refer to these contents. In the above, shape is taken as a 
frame or a table, and this also serves as fixed if needed, or the supporting structure which can be set in this 
case also serves as working the same. Suppose that the remainder of the text is limited to the example which 
needs a mask and a mask table, and is explained in a specific part for the purpose of compaction. However, 
the general principle discussed in such an example should be understood in the more extensive situation of a 
patterning means which was already expressed. 
[0003] 

Lithography projection equipment is usable in manufacture of an integrated circuit (IC). In this case, a 
patterning means generates the circuit pattern corresponding to each layer of IC. And image formation of 
this pattern can be carried out to the target part (for example, it consists of one or the die beyond it) on the 
substrate (silicon wafer) with which the layer of a radiation sensitization raw material (resist) was applied. 
Generally, the single wafer includes the whole contiguity target partial network by which a sequential 
exposure is carried out one [ at a time ] through a projection system. The current equipment using patterning 
with the mask on a mask table is classified into the machine of two different types. By one type of 
lithography projection equipment, each target part is irradiated by exposing a whole mask pattern by one 
actuation into a target part. Generally such equipment is called the wafer stepper. With another equipment 
called a step and scanning equipment, each target part is irradiated by scanning a mask pattern gradually 
with a projection beam to a predetermined reference direction (the "scanning" direction), and scanning a 
substrate table to these direction and parallel, or anti-parallel at this and coincidence. Generally, since 
projection equipment has the scale-factor multiplier M (generally <1), the rate V by which a substrate table 
is scanned becomes one M times the multiplier of the rate by which a mask table is scanned of this, if the 
further information about the lithography device which indicated here indicates by reference — the [ for 
example, / United States patent ] ~ it can obtain from US No. 6,046,792. 
[0004] 

In the production process which uses lithography projection equipment, image formation of the pattern (for 
example, it can set on a mask) is carried out on the substrate partially covered in the layer of radiation 
sensitization material (resist) at least. A substrate passes through various kinds of processes like a priming, 
resist spreading, and software BEKU in advance of this image formation step. A substrate passes along other 
processes like measurement/inspection of postbake (PEB), development, postbake, and an image formation 
future after exposure. The array of this process is used as criteria for patternizing each layer of the 
component like IC. such a layer by which pattern formation was carried out — and it passes through various 
processes, such as etching and the ion implantation (doping) which are the purpose which finishes each 
layer altogether, metallization, oxidation, and chemical machinery-polish. When the layer of several sheets 
is needed, it is necessary to repeat a whole process or its deformation in each new layer. Finally, the array of 
a component is formed on a substrate (wafer). Next, these components are separated from mutual by the 
technique like dicing or sewing. And a carrier is equipped with each component or it may be connected to a 
pin. The further information about such a process is Peter published from the MAGUROHIRU publication 
firm in 1997. van Since it is indicated by the 3rd edition of the books ("Microchip Fabrication: A Pratical 
Guide to Semiconductor Processing") of the name Zant work and "the practical use guide to microchip 
manufactureisemi-conductor processing", and ISBN 0-07-067250-4, please refer to these contents for 
details. 
[0005] 

For the purpose of compaction, a projection system shall be called a "lens" from this. However, this 
vocabulary should be interpreted by the wide sense as what covers for example, a dioptrics system, a 
reflected light study system, and the projection system containing a catadioptric-system system various type. 
A radiation system can be equipped also with the component which works again according to such a design 
type of either which performs induction of the projection beam of a radiation, shaping, or control. Such a 
component is also called a "lens" intensively or in independent henceforth. Furthermore, lithography 
equipment is a thing of a type which has two or a substrate table beyond it (and or two or the mask table 
beyond it). It is used by the additional table in such a "multistage" device, standing in a row. Or while other 
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one or more tables are used for exposure, a reserve process is performed on one or more tables, by reference 

- dual stage lithography equipment ~ the [ United States patent ] - the [ US No. 5,969,441 and / 
international patent application ] - the publication is made in WO 98/No. 40791 . 

[0006] 

Dipping the substrate in lithography projection equipment in the liquid like water which has a comparatively 
high refractive index is proposed so that the tooth space between the last component of a projection system 
and a substrate may be filled. Since an exposure radiation has shorter wavelength in a liquid, the point in 
this is making image formation of a smaller feature possible, (it can set to a system by the effectiveness of a 
liquid — effective — it is thought that NA also increases.) 
[0007] 

However, dipping a substrate table in a liquid means that there are a lot of liquids which must be accelerated 
during scan exposure, this — an addition — or a turbulent flow [ in / a more powerful motor is needed and / a 
liquid ] — **-- since better, a colander and the effect which cannot be predicted are brought about. 
[0008] 

It is related with having a liquid to lithography projection equipment, and there is difficulty of shoes. For 
example, making a liquid flow out produces a problem by destroying the vacuum, when [ in which it 
interferes with an interferometer ] it is necessary to depend especially and and a beam needs to be 
maintained at a vacuum in lithography projection equipment. Furthermore, a liquid is used at a remarkable 
rate as the suitable protection is not taken by it. 
[0009] 

The difficulty in keeping the depth of a liquid constant on the further problem relevant to immersion 
lithography and the difficulty in conveyance of the substrate to the bottom of an image formation location, 
i.e., the last projection system component, and conveyance from the image formation location are included. 
Moreover, contamination (based on the chemical which dissolved in the liquid) of a liquid, and the rise of 
the temperature of a liquid do effect harmful to the image formation quality which can be attained. 
[0010] 

It is necessary to perform the process for protecting especially the optical element of a projection system in 
the case of the control loss of failure of a computer, a power failure, or equipment by a certain reason. 
Moreover, it is necessary to establish the process which prevents that a liquid falls in other components of 
equipment. 
[0011] 

When a liquid has a free surface and a liquid distribution system is used, it is necessary to perform the 
process for preventing a wave occurring in the free surface according to the force applied to a liquid 
distribution system. A wave can tell vibration to a projection system from a substrate of operation. 
[0012] 

In the international patent application number WO 99/No. 49504, the lithography equipment with which a 
liquid is supplied to the tooth space between a projection lens and a wafer is indicated. When a wafer is 
scanned in the direction of X under a lens, a liquid is supplied on +X side of a lens and is taken up on -X 
side. 

[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 
[0013] 

This invention makes the minimum the amount of a liquid with the need of being accelerated between stage 
actuation, and aims at offering the lithography projection equipment which filled the tooth space between a 
substrate and a projection system with the liquid. 
[Means for Solving the Problem] 
[0014] 

Other purposes are attained by this purpose list in lithography projection equipment which was specified in 
the paragraph of the beginning according to this invention. Here, it is the above-mentioned liquid 
distribution system, 

- The last component of the above-mentioned projection system, and seal member of the above-mentioned 
tooth space between the above-mentioned substrate tables elongated along with the bordering part at least, 

- It consists of this seal member and a gas-seal means to form a gas seal between the front faces of this 
substrate. 

[0015] 

Even if it is a time of a substrate operating under a projection system, for example during scan exposure 
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from carrying out a gas- seal means in this way, and forming a noncontact seal between a seal member and a 
substrate, a liquid is confined in the tooth space between the last component of a projection system, and a 
substrate. 
[0016] 

A seal member makes the closed-loop configuration of either circular and the rectangle surrounding a tooth 
space, or other configurations, or the configuration of U mold or the configuration of a tooth space which 
has not only closed having elongated along the side on the other hand is also possible for it. When the seal 
member has not closed and a substrate is scanned under a projection system, a seal member is arranged so 
that a liquid may be shut up. 
[0017] 

Preferably, a gas-seal means is gas bearing which supports this seal member. This has the advantage in 
which the same part of a liquid distribution system is usable to both sealing of the liquid in the tooth space 
between bearing and the last component of a projection system, and a substrate, and this reduces the 
complexity and weight of a seal member. Moreover, the experience before obtaining from use of the gas 
bearing in a vacuum environment can be employed efficiently. 
[0018] 

Preferably, a gas-seal means is constituted by the gas inlet and the first gas derivation opening which were 
formed in the field of this seal member that countered the above-mentioned substrate, a means to supply gas 
to this inlet under pressurization, and vacuum means to extract gas from this first gas derivation opening. A 
gas inlet is further arranged outside rather than this first gas derivation opening from the optical axis of the 
above-mentioned projection system still more desirably. Thus, the flow of the gas in a gas seal confines a 
liquid most effectively toward the inside. In this case, a gas-seal means is further equipped with the second 
gas derivation opening advantageously formed in the field of the seal member which countered the 
substrate, and the first gas derivation opening and the second gas derivation opening are formed in the both 
sides of a gas inlet. The second gas derivation opening makes it possible to stop the gas which slips out from 
a gas inlet by the environment surrounding a seal member to the minimum. Therefore, the risk of the gas of 
interfering with an interferometer or reducing the vacuum in lithography equipment which falls out and 
comes out is stopped to the minimum. 
[0019] 

The liquid distribution system is equipped also with the sensor which measures the distance between the 
topology on the field of a seal member, and the top face of the maximum of a substrate and/or a substrate. 
Thus, an adjustment device may be used in order to change the field of a seal member, and the distance 
between substrates by adjusting for example, a gas-seal means with a feedforward method or a feedback 
method. 
[0020] 

This equipment is further equipped with a means to change the level of the part of this field of this seal 
member to the remaining part of a field with the first gas derivation opening and the edge of the field nearest 
to an optical axis. This is that adjustment of the pressure which confines a liquid in a tooth space is made 
apart from adjustment of the pressure under an inlet, and it can adjust the height of the seal member on a 
substrate, without disturbing the balance of the force which holds a liquid in a tooth space. It is using the 
means which makes this possible for an option changing the level of the part of the field between the first 
gas derivation opening or the second gas derivation opening, and a gas inlet to the remaining part of a field 
again. These three systems are usable in any combination. 
[0021] 

An option is preparing the channel for which the sealing function and bearing function of a gas-seal means 
are divided and which is located near the optical axis of a projection system and is formed in the field of a 
seal member rather than the first gas derivation opening again. Since a gas inlet and gas derivation opening 
are usable in order to change the height of the seal member on a substrate while the pressure of this channel 
can be changed so that a liquid may be confined in a tooth space, it cannot but act, only in order that these 
may support a seal member, and even if there is a sealing function, it cannot but be only slight. 
[0022] 

A still more advantageous future is a porosity member arranged in a gas inlet in order to distribute the flow 

of gas to the field of a gas inlet equally. 

[0023] 

This is convenient although a gas inlet and gas derivation opening are formed, and each of a gas inlet 
consists of two or more conduits led to the slot in this side of this seal member that countered this substrate, 
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and this slot that took spacing and has been arranged. 
[0024] 

Moreover, the small thing of the gap between this seal member and the field of this substrate that exists 
inside this gas-seal means is desirable so that a liquid may be drawn in a gap by capillary action, and so that 
it may prevent that the gas from/or a gas-seal member goes into this tooth space. The seal divided and 
stabilized by balance between the capillary action which draws a liquid, and the flow of the gas which 
extrudes it is formed in the bottom of a seal member. 
[0025] 

The tooth space between a substrate and a projection system is filled with a liquid, and it sets it as the further 
purpose to offer the lithography projection equipment which presses down the propagation of the 
disturbance between a substrate and a projection system to the minimum. 
[0026] 

Other purposes are attained by this purpose list according to this invention in lithography equipment which 
was specified in the paragraph of the beginning. Here, the minimum cross-section field of this duct [ in / this 
tooth space is connecting with the liquid reservoir and the liquid through the duct, and / a field perpendicular 
to the flow direction of a fluid ] is , 
[Equation 1] 

f 8A VtjL V" 



A next door and **V are the amounts of the liquid which must be removed from this tooth space in time 
amount tmin, L is duct length, and eta is the viscosity of the liquid in this tooth space, and **Pmax is a 
maximum allowable working pressure concerning this last component. 
[0027] 

It has the advantage in which it can be controlled completely so that, as for this equipment, a liquid may not 
have the big free surface which a wave generates. That is, the en closing of a tooth space or the reservoir is 
carried out at the topmost part, and the reservoir is filled with the liquid, since there is fully so much this that 
the damage to the last component of a projection system may be avoided through a duct in the case of crash 
of the amount of the fluid which can flow out of equipment in predetermined time amount ( time amount of 
the crash measured experimentally ) , before the pressure in a tooth space reaches the level which generates 
damage ~ a duct — a passage — a liquid — it can slip out — since — it is — . When a seal member operates to 
the last component, it must slip out of a liquid. Otherwise, the hydrostatic pressure poured on the last 
component between relative actuation of the last component to a seal member will do damage to the last 
component. 
[0028] 

In another mode of this invention, lithography equipment which was specified in the paragraph of the 
beginning is offered. Here, further, on the maximum top face of the liquid in this liquid distribution system, 
a liquid distribution system suppresses generating of a wave, and is equipped with a control means including 
a pressure discharge means. 
[0029] 

Thus, generating of a wave is suppressed when a control means contacts the maximum top face of a liquid, 
in order [ however, ] to avoid the damage to the last component in the case of crash — in addition — and a 
liquid can slip out from this tooth space. 
[0030] 

One method of offering a control means is putting the liquid in a tooth space, and the liquid of nonmiscible 
hyperviscosity on the liquid maximum top face in a tooth space through the film with flexibility. In each of 
these ****, a pressure discharge function is brought about with the flexibility of a control means. 
[0031] 

In another mode of this invention, 

- Step which offers the substrate partially covered with the layer of radiation sensitive material at least, 

- Step which supplies the projection beam of a radiation using a radiation system, 

- Step which gives a pattern to the cross section of a projection beam using a patterning means, 

- Step which projects the beam with which the radiation was patternized by the target part of the layer of 
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radiation sensitive material, 

- The device manufacture approach which consists of a step which supplies a liquid so that the tooth space 
between the last components of a substrate and the projection system used in the above-mentioned 
projection step may be filled is offered, 

- or [ forming a gas seal between the seal member of this tooth space elongated along with the bordering part 
at least, and the front face of this substrate ] — or 

- It is either of whether the liquid reservoir connected with this tooth space with a liquid through a duct is 
offered, 

- This duct, 
[Equation 2] 



71 



SAVtjL 



N 1/2 



it has the minimum cross-section field in a field perpendicular to the flow direction of ******, and **V is 
the amount of the liquid which must be removed from this tooth space in time amount tmin here, L is duct 
length, and eta is the viscosity of the liquid in this tooth space, and **Pmax is a maximum allowable 
working pressure on this last component — the description — carrying out — or 

- It is characterized by controlling generating of the wave of this liquid with a control means, and making 

the pressure of this liquid cancel. 

[0032] 

Although detailed reference explanation is given in manufacture of IC about the usage of the equipment by 
this invention in the text, it should be understood clearly that such equipment is usable also in many other 
applications. For example, the equipment by this invention may be used for manufacture of the guidance for 
integrated optics equipment and magnetic domain memories and a detection pattern, a liquid crystal display 
panel, the thin film magnetic head, etc. In such an alternative-application, vocabulary of use [ it / 
transposing to the more general vocabulary / say / a "mask", a "substrate", and a "target part" /, 
respectively ] called the "reticle", the "wafer", and the "die" which were used in the text is clear for the 
expert of the technical field concerned. 
[0033] 

Vocabulary called the "radiation" and the "beam" which were used in this specification covers all types not 
only including the particle beam like an ion beam or an electron beam but ultraviolet rays (for example, it 
has the wavelength of 365nm, 248nm, 193nm, 157nm, or 126nm) of electromagnetic radiation. 
[0034] 

Detail explanation about the example of this invention shall be given for an attached drawing to reference 
only in the approach of instantiation. The same reference number shall be similarly included in components 
through a complete diagram. 
[Example 1] 
[0035] 

Drawing 1 shows the lithography projection equipment based on the original operation gestalt of this 
invention. The radiation systems Ex and IL which were equipped with the radiation source LA in this 
operation gestalt with this special equipment and which supply the projection beam PB (for example, DUV 
radiation) of a radiation, The first object table MT which connected with a first positioning means to hold 
Mask MA (for example, REKUCHIRU) and to mask electrode-holder w Have and to position a mask 
correctly to Items PL (mask table) The second object table WT which connected with a second positioning 
means to have a substrate holder holding Substrate W (for example, resist spreading silicon wafer), and to 
position a substrate correctly to Items PL (substrate table) It is constituted by the projection system ("lens") 
(for example, reflective dioptric lens system) PL which carries out image formation of the exposure part of 
Mask MA to the target part C of Substrate W (for example, it consists of one or the die beyond it). This 
equipment is a transparency type (that is, it has a transparency mask) as shown here. However, generally the 
reflective type thing which has a reflective mask is also possible. Or the patterning means of other classes 
like the programmable mirror array which is a type relevant to the above of this equipment is also usable. 
[0036] 

Source LA (for example, excimer laser) makes the beam of a radiation. Directly, after this beam crosses the 
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conditioning means like the beam expander Ex, it is supplied to lighting system (lighting system) IL. A 
lighting system IL consists of the adjustment device AM which sets up the exterior of intensity distribution 
and/, or the internal radiation range (it is generally equivalent to sigma-outer and sigma-inner, respectively) 
in a beam. Furthermore, generally a lighting system IL is equipped with other various components like 
Integrator IN and Capacitor CO. Thus, the beam PB which irradiates Mask MA has the homogeneity and 
intensity distribution for which it continues and asks in the cross section. 
[0037] 

drawing 1 — being related — Source LA — the inside of housing of lithography equipment — it is (there is 
much this, when the source is a mercury lamp) — however, it comments also on it being possible to separate 
from lithography projection equipment and to arrange. In this case, the radiation beam which Source LA 
makes is drawn in equipment (induction mirror for which were suitable). In the scenario of this latter, 
Source LA is an excimer laser in many cases. This invention and a claim cover both scenario of these. 
[0038] 

Then, incidence of the beam PB is carried out to the mask MA currently held on the mask table MT. Beam 
PB passes the lens PL which crosses Mask MA and doubles the focus of Beam PB on the target part C of 
Substrate W. With the second positioning means (and the interference measurement means IF), the substrate 
table WT can exercise correctly, in order to double a location with a different target part C in the path of 
Beam PB. Similarly, it is usable after the first positioning means searches Mask MA mechanically for 
example, from a mask library, or so that Mask MA may be correctly positioned to the path of Beam PB 
between scan movements. Generally, movement of the object object table MT and WT is performed by a 
long-stroke module (coarse adjustment positioning) and the short stroke module (jogging positioning). 
About this, it is not showing clearly to drawin g 1 . however, in the case of a wafer stepper (a step and 
scanning equipment — by contrast), the mask table MT is only connected with a short stroke actuator, or is 
fixed. 
[0039] 

The equipment which expressed here is usable in the two different modes. 

- In step mode, the mask table MT is kept fundamental to the quiescent state. And the whole image of a 
mask is projected on the target part C by one actuation (namely, 1 time of "flash plate"). Next, the substrate 
table WT is shifted in x directions and/, or the direction of y, and a different target part C may be irradiated 
by Beam PB. 

- In scanning mode, although the same scenario is applied fundamentally, the predetermined target part C is 
not exposed with 1 time of a "flash plate" here. Instead, the mask table MT can exercise in the 
predetermined direction "the so-called scanning direction of y", for example, the direction, at a rate v, and 
Beam PB scans the image of a mask by it. It can come, simultaneously the substrate table WT exercises for 
the same direction or an opposite direction by rate V=Mv. Here, M is the scale factor (generally M= 1/4 or 
1/5) of Lens PL. Thus, it becomes possible to expose the comparatively big target part C, without reaching a 
compromise in resolution. 

[0040] 

Drawing 2 shows a projection system and the liquid reservoir 10 between substrate stages. The liquid 1 1 
which has a comparatively high refractive index which is water is filled through installation/derivation duct 
13 by the liquid reservoir 10. The effectiveness of a liquid is to have shorter wavelength with a liquid and 
enable resolving of a smaller feature rather than the radiation of a projection beam can set to air or a 
vacuum. The wavelength of a projection beam and the numerical aperture of a system especially determine 
the resolution limitation of a projection system. It is thought that existence of a liquid also increases 
effective numerical aperture. Furthermore, the liquid is effective for increasing depth of field with the 
numerical aperture of immobilization. 
[0041] 

The reservoir 1 0 forms the noncontact seal to a substrate in the surroundings of the image field of a 
projection system, and the liquid is shut up so that the tooth space between a substrate front face and the last 
component of a projection system may be filled. The reservoir is formed from the seal member 12 which 
surrounded this and has been arranged under the last component of the projection system PL. It is put into a 
liquid to the tooth space in the seal member 12 under a projection system. The seal member 12 is elongated 
now exceeding a little last component of a projection system, an oil level goes up to the last component, and 
the buffer of a liquid is brought about. It may be the upper limit section, and the seal member 1 2 has the 
inner circumference which is preferably in agreement with the step or its last component of a projection 
system just, and may be round, for example. In a pars basilaris ossis occipitalis, although inner 
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circumference is not necessarily restricted to this, it is in agreement with the configuration of the rectangular 

image field just. 

[0042] 

A liquid is shut up by the reservoir with the pars basilaris ossis occipitalis of the seal member 12, and the 
gas seal 16 between substrate W front faces, a gas seal ~ for example, air and the gas like synthetic Ayr — 
however, it is preferably formed by N2 or other inert gas. Such gas is supplied to the gap between the seal 
member 12 and a substrate under pressurization through an inlet 15, and is extracted by the first derivation 
opening 14. The overpressure to a gas inlet 15, the vacuum level of the first derivation opening 14, and the 
geometry of a gap are adjusted so that the airstream of the high speed to the interior which shuts up a liquid 
may arise. This is shown more in the detail in drawing 3 . 
[0043] 

The gas seal is formed from two annular slots 18 and 19, and these annular slots are connected with the first 
inlet 15 and the first derivation opening 14 by small KONDAKUTO (conduct) which took the tooth space 
and followed the surroundings of a slot, respectively. An inlet 15 and the derivation opening 14 are the slots 
or slits which are two or more separate orifices surrounding the periphery of the seal member 24, or 
continued. The annular big impression to a seal member is established in an inlet and derivation openings of 
each, and forms a manifold. By acting as gas bearing, the gas seal is effective also in supporting the seal 
member 12. 
[0044] 

Although the small and longer one of the gap Gl on the outside of a gas inlet 15 is desirable so that 
resistance may be given to the flow of the air which goes outside, it comes out so and does not not 
necessarily have a certain need. The gap G2 of the semicircle upper limit of the inlet 1 5 formed of many 
surrounding small holes of a seal member is somewhat large, and certainly distributes the surrounding gas of 
a seal member fully. Gap G3 is chosen so that the flow of the gas which passes along a seal may be 
controlled. As for the gap G4, vacuous distribution has become greatly so that may be made well. The 
derivation opening 14 is formed of many small holes by the same approach as an inlet 15. The gap G5 is 
small so that it may avoid a lot of liquids entering and barring a vacuum, and so that [ so that it may prevent 
spreading gas/oxygen into the liquid in a tooth space, and ] this may always be certainly filled with a liquid 
according to capillarity. 
[0045] 

Thus, a gas seal is the balance between the capillary force which draws a liquid in a gap, and the airstream 
which extrudes a liquid. It is stabilized, even when capillary force is reduced, the flow of air increases, the 
boundary line of a liquid will serve as this field and a substrate will run by the bottom of the projection 
system PL, if a gap becomes large from G5 G4. 
[0046] 

The flow rate of the gas by which the differential pressure between not only the size and geometry of gap 
G3 but the inlet in G2 and derivation opening in G4 passes along a seal 16 is determined, and this 
differential pressure is determined according to a concrete operation gestalt. On the other hand, the die 
length of gap G3 is short, and remarkable effectiveness is reached when the absolute pressure in G2 is twice 
the absolute pressure in G4. In this case, a gas rate is the speed of sound in gas, and does not increase any 
more. Therefore, the flow of stable gas is attained. 
[0047] 

By reducing gas introducing pressure and making a liquid go into a gap G4, a gas derivation system may be 
used, also in case a liquid is completely removed from a system by sucking out with a vacuum system. This 
can be easily adjusted, as well as the gas used in order to form a seal in order to deal with a liquid. The 
pressure regulation of a gas seal is used also in order to make the liquid which passes along a gap G5 flow 
certainly so that the liquid of the gap G5 heated by friction may not disturb the liquid temperature of the 
tooth space under a projection system, when a substrate operates. 
[0048] 

The configuration of the surrounding seal member of a gas inlet and derivation opening should be chosen so 
that a laminar flow may be brought about as much as possible, in order to reduce a turbulent flow and 
vibration. Moreover, the flow of gas should be adjusted so that change of the flow direction in the interface 
of a liquid may become as large as possible, in order to bring about the maximum force which shuts up a 
liquid. 
[0049] 

A liquid distribution system circulates the liquid of a reservoir 10, and, thereby, supplies a fresh liquid to a 
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reservoir 10. 
[0050] 

A gas seal 16 can make the force of sufficient magnitude to support the seal member 12. In order to actually 
raise the effective kilogram supported by the seal member 12, it is necessary to carry out bias of the seal 
member 1 2 in the direction of a substrate. In any case, the seal member 1 2 is substantially held in a static 
position to a projection system in XY side (perpendicular to an optical axis) under a parenthesis, but it is 
separated from a projection system. The seal member 12 moves to a Z direction, and Rx and Ry freely. 
[Example 2] 
[0051] 

The 2nd example is shown in drawing 4 and drawing 5 . The 2nd example is the same as the 1 st example 

except for the contents of the publication below. 

[0052] 

In this example, the second gas derivation opening 216 is formed in the opposite side of a gas inlet 15 to the 
first gas derivation opening 14. In this approach, the gas which falls out from a gas inlet 15 outside, and 
comes out from the optical axis of equipment to it is sucked up with the second derivation opening 216 
connected with the vacuum source. Thus, it prevents that gas slips out from a gas seal so that the vacuum in 
which for example, interferometer read or the projection system, and/or the substrate are held for gas, and 
interference may be impossible. 
[0053] 

Other advantages of this example which uses two gas derivation openings are that this design is very similar 
with the design of the air bearing before used in lithography equipment. Therefore, it is possible to apply 
directly experience obtained from such air bearing to the gas seal of this example. Since especially the gas 
seal of the 2nd example is suitable for the use as gas bearing only as a seal means, it can use this for support 
of the weight of the seal member 12. 
[0054] 

In order to measure the base of the seal member 12, and the distance between Substrates W, or in order to 
measure the topology of the top face of Substrate W, a sensor is formed effectively. In order to change 14 of 
a gas inlet and derivation opening, and the pressure impressed to 15,216, it is possible to use an adjustment 
device, and the pressure P2 which shuts up a liquid 1 1, and the pressures PI and P3 which support the seal 
member 12 are changed into a reservoir. Therefore, the distance D between the seal member 12 and 
Substrate W is changed, or it is maintained by fixed distance. The same adjustment device may be used for 
maintaining the field of the seal member 12. The same adjustment device may be adjusted by either a 
feedforward adjustment loop formation or the feedback adjustment loop formation. 
[0055] 

Drawin g 5 shows how a gas seal is adjusted and it gets to a detail, in order to adjust separately to a reservoir 
the pressure P2 holding a liquid, and the pressure P3 which supports the seal member 12. This special 
adjustment is useful in order to offer the approach of pressing down the liquid loss under operation to the 
minimum. In the 2nd example, accommodation of pressures P2 and P3 is enabled separately, and the 
condition under exposure is changed. It is set to the level from which the liquid loss for every unit time 
amount differs that condition changes, a different scan speed or when the edge of Substrate W probably 
overlaps by the seal member 12. This is attained by offering a means to change the distance over the 
substrate W of each part in the field of the seal member 12 facing Substrate W. The part 220 between the 
edges of the first gas derivation opening 14 and the seal member 12 nearest to an optical axis, the part 230 
between a gas inlet 15 and the first gas derivation opening 14, and the part 240 between the second gas 
derivation opening 216 and a gas inlet 15 are included in such a part. An electrostrictive actuator is used for 
these parts and they operate in the direction of substrate W, and the direction which separates from Substrate 
W. That is, the base of the seal member 12 consists of an electrostrictive actuator (desirably stack). This 
electrostrictive actuator can be extended/contracted by giving the potential difference which crosses these. 
Moreover, it is also possible to use other mechanical means. 
[0056] 

the pressure P5 of the gas by which the pressure P3 made under a gas inlet 15 is impressed to a gas inlet 15, 
the first gas derivation opening 14, and the second gas derivation opening 216 — it is alike, respectively and 
is determined by the bottom face-to-face distance D of the seal member 12 which faced pressures P6 and P4, 
and Substrate W and Substrate W of the gas impressed. Moreover, the horizontal distance between a gas 
inlet and gas derivation opening also affects it. 
[0057] 
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The weight of the seal member 12 is amended by the pressure P3, and, thereby, the seal member 12 decides 
the distance D from Wafer W. The reduction in D serves as an increment in P3, and the increment in D 
serves as reduction of P3. Therefore, this can be called self-regulating system. 
[0058] 

Only adjustment of distance D is enabled by pressures P4, P5, and P6 by the fixed knockout force by the 
pressure P3. However, the combination of P5, P6, and D makes the pressure P2 which is a pressure which 
holds a liquid 1 1 to a reservoir. The amount of the liquid which slips out of the container of a liquid on 
predetermined pressure level is computable, and the pressure in Liquid PLIQ is also important for it. When 
PLIQ is larger than P2, a liquid escapes from a reservoir and it comes out of it. moreover — case PLIQ is 
smaller than P2 — good — since better, colander air bubbles are generated into a liquid. It is desirable to 
maintain P2 to a value slightly smaller than PLIQ so that air bubbles may not be made certainly, and so that 
so many liquids may fall out and it may not appear in a liquid, when this liquid needs to be exchanged. 
Preferably, this is all made by the constant D. If the distance Dl between a part 220 and Wafer W is 
changed, since the amount of the liquid which falls out and comes out will change by the square of distance 
Dl, the amount of the liquid which slips out of a reservoir is considerably changeable. Fluctuation of the 
distance needed is about only 1mm thing, and is 10 micrometers desirably. This is easily made possible by 
the piezo-electric stack which has the operation electrical potential difference of the order beyond 100V. 
[0059] 

Or it is possible by arranging a piezoelectric device at the pars basilaris ossis occipitalis of a part 230 to 
adjust the amount of liquids of which it can slip out. It is effective in changing a pressure P2 to change 
distance D2. However, probably, this solution needs adjustment of the pressure P5 in a gas inlet 15, in order 
to maintain a constant D. 
[0060] 

Naturally, it is also possible to change the distance D3 between the lower order part of a part 240 and 
Substrate W by the same approach, and it is also possible to use it for each adjustment of P2 and P3. It will 
be understood to be pressures P4, P5, and P6 that it is possible to combine and to adjust altogether 
separately distance Dl, D2, and D3 in order to change P2 and P3 into a desired value. 
[0061] 

The 2nd example is actually effective in especially the use in active management of the amount of liquids of 
a reservoir 10. It will be in the condition that a gas seal is active, in order that the standby condition of 
projection equipment that image formation of Substrate W is not performed may support the seal member 12 
by that cause, although the liquid of a reservoir 10 is empty. After Substrate W has been arranged, a liquid is 
introduced in a reservoir 10. Next, image formation of the substrate W is carried out. Before removing 
Substrate W, the liquid from a reservoir can be removed. The liquid in a reservoir 10 is removed after 
exposure of the last substrate. A gas purge must be applied so that the field where the liquid was before 
filled whenever it removed the liquid may be dried. A liquid can be easily removed completely in equipment 
according to the 2nd example by changing P2, maintaining a constant P3, as mentioned above, in other 
examples, when P4 and a suitable case when required — changes P5 and P6, the same effectiveness can be 
attained. 
[Example 3] 
[0062] 

As shown in drawing 6 , a channel 320 is formed in the field of the seal member 12 which faced Substrate 
W inside the first gas derivation opening 14 (still closer to the optical axis of a projection system) as the 
alternative of the 2nd example, or the further expansion. A channel 320 has 14 of a gas inlet and derivation 
opening, and the same configuration as 15,216. 
[0063] 

It is possible to change a pressure P2 separately [ a pressure P3 ] by using a channel 320. Or the liquid 
consumption from the reservoir under operation is considerably reduced by carrying out opening of the 
channel from the oil level of a reservoir 10 to upper ambient pressure. Although a channel 320 can be 
combined also with an example like other throats and it might be used especially combining the 1st 
example, this example was explained in combination with the 2nd example, a gas inlet 15 and the first gas 
derivation opening 1 4 (again — a certain specific example ~ setting ~ the second gas derivation opening 
216) of the further advantage are not disturbed. 
[0064] 

Furthermore, although three components are shown here, it is possible to take in even how many channels to 
the field of the seal member 12 facing Substrate W. The pressure is given to each channel in order to 
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improve the rigidity of a liquid distribution system, liquid consumption, stability, or other properties. 

[Example 4] 

[0065] 

If the 4th example shown in drawing 7 and drawing 8 removes the contents of the publication below, it is 
the same as the 1 st example. However, the 4th example can also be effectively used here with the example 
besides either of a publication. 
[0066] 

In the 4th example, the porosity members 410, such as porous carbon and a porosity ceramic member, are 
preferably attached in a gas inlet 15. Here, gas escapes from and comes out from the base of a seal member. 
Preferably, the base of a porosity member is on the same flat surface as the base of a seal member. The gas 
which is unrelated to the field which is not completely (it can set to Substrate W in this case) even as for this 
porous carbon member 410, escapes from an inlet 14, and comes out is well distributed to the whole outlet 
of an inlet. When the field where a gas seal contacts in this point when the seal member 12 is partially 
arranged on the edge of Substrate W is not even, the advantage acquired by using the porosity member 410 
is also clear. 
[0067] 

In another gestalt of the 4th example, it is possible to arrange the porosity member 410 to the vacuum 
channel 14. ****** — since — the porosity member 410 should have the hole chosen so that a pressurization 
condition might be maintained, avoiding colander pressure loss. This is advantageous when carrying out 
image formation of the edge of Substrate W, and gas bearing operates the edge top of Substrate W. Even if 
the precompression in an edge location loses, it will be because fluctuation of precompression is reduced 
considerably and a vacuum channel is not polluted by the gas of a large quantity and a variety in a 
continuous change of the surfacing quantity on a stage, and the force. 
[Example 5] 
[0068] 

Generally in all the above-mentioned examples, it has a liquid in the reservoir 10 exposed to gas which has 
the free surface, and which is called air. this — the last component of the projection system PL — a projection 
system — dead water — it comes out in order to prevent destroying in the crash by the force increasing. 
During crash, when the projection system PL acts to it, the liquid in a reservoir 10 is not made to control, but 
it is obliged for a liquid to go up up easily, the fault of this solution ~ under operation ~ the free surface — a 
surface wave — being generated — thereby — the projection system PL from Substrate W — good — since 
better, it is telling colander disturbance. 
[0069] 

The one approach of solving this problem is that a reservoir 10 is made to be contained completely 

[ especially that top face ] in a seal member. A liquid is supplied to a reservoir 10 through a duct from the 

second reservoir, a projection system since it is obliged for this second reservoir to be able to have the 

maximum top face which is not controlled, and for a liquid to go in the second reservoir through a duct 

during crash — setting — the big dead water to the first reservoir 10 — it avoids that the force arises. 

[0070] 

In such a closed system, the local increment in the pressure of the liquid in a projection system is avoided by 
certainly having the cross-section field where the duct connected with a reservoir is equal to the duct which 
has a radius according to the following equality. 
[Equation 3] 




R is a duct radius, **V is the amount of the liquid which must be removed from a reservoir 10 in time 
amount t, L is the die length of a duct, and eta is the viscosity of a liquid here, and **P is the differential 
pressure between the second reservoir and the first reservoir 1 0. When assumption that a substrate table may 
crash by 0.2m (it measures by experiment)/second in rate, and **Pmax is 104Pa (it can last before a damage 
produces the last component of a projection system in a maximum pressure) is built, a need pipe radius is 
about 2.5mm to 0.2m duct length. Desirably, the effective radius of a duct is twice [ at least ] the minimum 
value obtained from a formula. 
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[0071] 

the projection system PL — the time of crash — in addition — and it is providing the free surface of a liquid 
with the control [ in / again / in an option / the maximum top face of the liquid of a reservoir 10 ] film 510 
which avoids formation of a wave in the liquid of a reservoir 10, making it protected. This solution needs 
the insurance means 515 in order to make a liquid discharge without making it a too high pressure in crash. 
The one solution is shown in drawing 9 . By consisting of a flexible ingredient, a liquid is the approach of 
slipping out between the projection system PL and the control film 510 or of between the control film and a 
seal member, respectively, and the control film is attached in the wall or projection system of the seal 
member 12, when this makes the control film 510 with which a liquid has flexibility before the pressure of a 
liquid reaches predetermined permission maximum transform. Thus, a liquid is able to slip out of the 
insurance film, without doing damage at the projection system PL in crash. The thing of a reservoir 10 for 
which it has a tooth space on the control film of the volume at least about this example is clearly desirable. 
Therefore, although it is fully so hard that formation of a wave can be avoided on the maximum top face of 
the liquid in a reservoir 10, the film with flexibility is not hard to the forge fire which prevents a liquid 
falling out and coming out, once a liquid reaches predetermined hydrostatic pressure. In combination with 
the harder control film, the same effectiveness is reached by using the pressure valve 515 which makes free 
flow of a liquid possible above a predetermined pressure. 
[0072] 

With another gestalt of a control means, a liquid with high viscosity is arranged to the free surface of the 
topmost part of the liquid of a reservoir 10 again. This controls formation of a surface wave, not blocking 
the projection system PL but making it slip out of a liquid in crash. Naturally, a hyperviscous liquid must be 
nonmiscible [ which are used in a tooth space 10 / the liquid and nonmiscible ]. 
[0073] 

The further alternative of the liquid control means 510 about it is constituting from a mesh. The maximum 
top face of a liquid is divided into two or more parts of area with small each in this approach. The surface 
area of these two or more parts is equal to opening of a mesh, and since generation of a big surface wave by 
that cause is suppressed effectively, generating of the big surface wave which is made by resonance and 
checks a projection system is avoided. Moreover, the effective pressure discharge mechanism which carries 
out projection system protection in the case of crash is brought about by the mesh by making possible the 
liquid flow which passes along the opening. 
[Example 6] 
[0074] 

The 6th example shown in drawing 10 and drawing 1 1 is the same as the 1st example except for the contents 
of the publication below. The 6th example uses some of proposals in an above-mentioned example. 
[0075] 

The immersion liquid 1 1 is confined in the field under a projection system in another example by the seal 
member 12 which surrounded this and has been arranged under the last component of a projection system. 
[0076] 

The gas seal between the seal member 12 and Substrate W is formed from the inlet and derivation opening 
of three types. Generally the seal member equips the derivation opening 614, the inlet 615, and the pan with 
another inlet 617. these — the most near projection system PL — the derivation opening 614 — the derivation 
opening 614 — the inlet 615 is immediately arranged further in the distance most from another inlet 617 and 
the projection system PL outside. An inlet 615 changes from the air bearing at which gas supply is made to 
two or more derivation holes 620 in the front face of the seal member 12 facing Substrate W through the 
annular chamber 622. The role of both making possible flow of the air to derivation opening 614 direction 
which helps for the force of air of slipping out of the derivation opening 620 to carry out the seal of the 
immersion liquid confined in the local field under the projection system PL to the thing of the weight of the 
seal member 1 2 for which a part is supported at least is made. The purpose of a chamber 622 is that the 
separate gas supply orifice 625 supplies gas by the uniform pressure in the derivation hole 620. A diameter 
is about 0.25mm and the derivation hole 620 has the derivation hole 620 which are. even if there is a 
difference of the magnitude of the order in the flow rate limit between the derivation hole 620 and a 
chamber 622 and this is the small number 625, i.e., one Maine supply orifice, — the derivation hole 620 ~ 
the uniform outflow from all is enabled. 
[0077] 

The gas which escapes from the derivation hole 620 and comes out flows to a radial at both the inside and 
an outside. The air which flows from the derivation opening 614 inside to a radial is effective in forming the 
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seal between a seal member and Substrate W. However, when the flow of air was further brought about by 
the further inlet 617, it turned out that a seal is improved. The path 630 is connected with the gas source, for 
example, the open air. The flow inside the radial of the air from an inlet 615 is effective in drawing gas 
further toward the derivation opening 614 from the further inlet 617. 
[0078] 

The sealing flow of the edge of the innermost part of a slot 633 and the gas between the derivation openings 
614 ensures the annular slot 633 established in the edge (not being a continuous separate inlet) of a path 630 
as [ uniformly ] in the whole periphery. Generally width of face is 2.5mm, and a slot has the same height. 
[0079] 

A radius which is illustrated is brought about and the edge 635 of the innermost part of a slot 633 makes 
possible smooth flow of the gas which faces to the derivation opening 614 through a path 630. 
[0080] 

Although height is about 0.7mm only, as for the derivation opening 614, width of face has the 6 to 7mm 
continuous slot 640 again. About 90-degree sharp edge is brought about, and the edge 642 of the outermost 
part of a slot 640 is accelerated so that the flow of gas, especially the flow of the gas from the further inlet 
630 may heighten the effectiveness of a gas seal by it. A slot 640 has two or more derivation holes 645 
which are connected with the annular chamber 647 and which are therefore connected with the separate 
derivation path 649. As for two or more derivation holes 645, a diameter is subdivided by waterdrop with 
the waterdrop are about 1 mm and smaller which passes through the derivation hole 645 by that cause. 
[0081] 

It is possible to adjust the liquid removal effectiveness of the seal member 12 by the regulator valve 638 
connected with the further inlet 617. The valve 638 is effective in adjustment of the flow rate passing 
through the further inlet 617, and this changes the liquid removal effectiveness of the gas seal which passes 
along the derivation opening 614. 
[0082] 

The diameter of all of a seal member is an about 100mm thing. 
[0083] 

Drawin g 1 1^ is the top view of the seal member bottom of drawing 10 . As shown in drawing, the inlet 615 is 
offered as two or more separate introductory holes 620. Since the slot as air bearing has capacity (based on 
the compressible property of gas) to which fluctuation is set in such a system, this has the advantage in the 
inlet 615 of Maine to using a slot. It is seldom afflicted by the problem which produces the introductory hole 
620 of a small diameter according to the capacity since the gas in it is the amount of low. 
[0084] 

The further inlet 617 of the configuration of a slot 633 may be used in order to make possible flow of the gas 
which continues in all the peripheries of the seal member 12 that were not necessarily possible, when using 
only the separate introductory hole 620. Supplying the derivation opening 645 as a separate component does 
not pose a problem by supplying the effective slot 640 like chambers 647 and 622 stabilizing flow. 
[0085] 

The inlet of a liquid is not shown in drawing 10 and the seal member 12 of drawing 1 1 . A liquid is supplied 

by the approach shown in the above-mentioned example, and the same approach, or derivation close [ of 

some liquids ] is carried out as the Europe patent application number 03256820.No. 6 and 03256809.9 are 

indicated. 

[Example 7] 

[0086] 

The 7th example is below similar to the 6th example except for the contents of the publication. Drawing 12 
is drawing 1 1 and the similar top view of the seal member 12 bottom. In drawing 12 , although the further 
inlet as shown in the 6th example is not established in the seal member 12, adding to arbitration is also 
possible. 
[0087] 

The seal member 12 of the 7th example is formed of the introductory hole 720, and consists of the same gas 
bearing 715 as the design by the 6th whole example. An inlet 714 consists of the annular slot 740 which has 
only two paths 745 and 747 led to the gas source and the vacuum source, respectively. The flow of the gas 
of the high speed from the gas source to the vacuum source which was connected with the path 745 by this 
approach and which was connected with the path 747 is brought about. It becomes possible to drain an 
immersion liquid more effectively by the flow of the gas of this high speed. Furthermore, dispersion of the 
flow by the bouncing motion of the seal member 12 on Substrate W or the basis of the leakage of others in a 
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front face does not affect the pressure of the vacuum chamber which gives precompression to gas bearing by 
making the flow of the vacuum more greatly restricted in the vacuum chamber. 
[Example 8] 
[0088] 

The 8th example explains in relation with drawing 14 , and is the same as the first example except for the 

contents of the publication below. 

[0089] 

The 8th example has the seal member 12 equipped with an inlet 815 and the derivation opening 814 like the 
first example so that it may understand in drawing 14 . However, another inlet 81 7 is formed at the bottoms 
of the derivation opening 14, or the ****s which are arranged so that the gas jet of this which gathers the 
rate of the gas on the field of Substrate W on the outside of a radial slightly may be made, and an immersion 
liquid is more effectively removed by it from the front face of Substrate W. The further inlet 817 has the 
outlet brought about by the nozzle led to the projection system PL toward Substrate W at the include angle 
which goes inside a radial. It follows and the laminar flow between an inlet 815 and the derivation opening 
814 (the Reynolds number is about 300) which cannot remove the last several micrometers liquid film from 
water and which has the velocity distribution of the shape of a simple radiation at the zero rate on a substrate 
front face is improved. It is because the gas which has high-speed air velocity more makes it possible to 
contact a substrate front face by the further inlet 817. 
[0090] 

the nozzle outlet of drawing 14 to the further inlet 817 — the outside of the radial of the derivation opening 
814 — however, it turns out that it is prepared near the derivation opening 814 rather than the inlet 815. 
[Example 9] 
[0091] 

The 9th example is shown in drawing 15 and drawing 16 , and this is the same as that of the first example 

except for the contents of the publication below. 

[0092] 

In the 9th example, opening of the derivation opening 914 in the base of a seal member facing Substrate W 
is corrected so that the rate of the air into the derivation opening 914 may be gathered. This is reached by 
reducing the size of opening of an inlet 914, maintaining the path of the derivation opening 914 at the same 
size. This is attained by preparing smaller opening by elongating the ingredient of the seal member 12 
toward the center of a path, and forming the additional member 940 to an outside, and the additional 
member 950 to the inside. The additional member 940 to an outside is smaller than the additional member 
950 to the inside, and its gap between these two members 940 and 950 is about 20 times as small as the 
remaining part of the derivation opening 914. The width of face of opening is about 100 to 300 micrometers. 

[0093] 

In drawing 16 , further another gestalt of the 9th example is shown and the further inlet 917 similar to the 
inlet 817 in the 8th example is formed here. However, in this case, the further inlet 917 brings about a jet 
almost parallel to the field of Substrate W, and the gas which goes into opening of the derivation opening 
914 by that cause is accelerated. 
[Example 10] 
[0094] 

The 10th example is shown in drawing _1_7 and this example is the same as that of the 1st example except for 

the contents of the publication below. 

[0095] 

In the 1 0th example, liquid removal effectiveness is improved by gathering the gas rate on the front face of 
Substrate W according to the same principle as the 8th example. The gas which comes out from an inlet 
1015 and moves inside a radial toward the derivation opening 1014 passes through the bottom of the annular 
slot 101 8. The effectiveness of a slot is that gas goes into the slot which is in the outermost part of the radial, 
and comes out in the direction of Substrate W with an include angle in the medial surface of a radial so that 
it may illustrate. It follows and the increase of the rate of the gas on the front face of Substrate W and liquid 
removal effectiveness are improved at the entry to the derivation opening 1014. 
[0096] 

Even if it is the future of which example, it is some of other examples, or it is clear that it is usable with all 

futures. 

[0097] 



http ://w ww4 . ipdl . ncipi . go j p/cgi -bin/tran_web_cgi_ej j e 



7/5/2006 



JP,2004-7.R9126,A [DETAILED DESCRIPTION] 



Page 15 of 15 



As mentioned above, although the operation gestalt of this invention was explained to the detail, it is clear 
for this contractor that shape can be taken by other approaches, without deviating from the range of this 
invention. This detail explanation is not the intention which restricts this invention. 
[Brief Description of the Drawings] 
[0098] 

[Drawing 1 ] The lithography projection equipment in the example of this invention is shown. 
[Drawing 2] The liquid reservoir of the 1 st example of this invention is shown. 

[Drawing 3] It is the enlarged drawing of the part of the liquid reservoir of the 1st example of this invention. 

[D rawing 4] The liquid reservoir of the 2nd example of this invention is shown. 

[Drawing 5] It is the enlarged drawing of the part of the liquid reservoir of the 2nd example of this 

invention. 

[Drawing 6] It is the enlarged drawing of the liquid reservoir of the 3rd example of this invention. 
[Drawing 7] The liquid reservoir of the 4th example of this invention is shown. 

[Drawing 8] It is the enlarged drawing of the part of the liquid reservoir of the 4th example of this invention. 

[Drawing 9] The liquid reservoir of the 5th example of this invention is shown. 
[Drawing 10] The liquid reservoir of the 6th example of this invention is shown. 
[Drawing 1 1 ] It is the top view of the seal member bottom of the 6th example. 
[ Drawing 12 ] It is the top view of the seal member bottom of the 7th example. 
[Drawing 13] It is the sectional view of the liquid reservoir of the 7th example. 
[ Drawing 14] It is the sectional view of the liquid reservoir of the 8th example. 
[Drawin g 15] It is the sectional view of the liquid reservoir of the 9th example. 

[Dr awing 16] Moreover, it is the sectional view of the liquid reservoir of the strange gestalt of 9th another 
example. 

[Drawing 1 7] It is the sectional view of the liquid reservoir of the 1 0th example. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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(«aj^.«DUVfi(St^) Sft^T5ftlti->7fAEx, I L £ . TX^MA ( #J * 1/ 
? J- )\>) S:«fift5V7^*J^-wIx, rt> O . SBPLIC^LTIIIIC7^i7©fii 
ft *£> £ ?T 5 Sg — &Bft£>#g:K:MiiS£fT-pfcm — h • 7- -~f )V ( T X ^ r- - r 

;U) MTi, »«W ( #J fc£ . 5? X h & * U a > £ x A ) £##-f£S«*;i'^£fit 

wobsss^c i o»5iwj-?-nK±©y-i'*f,5E5) K&^sE-rs&i^x 

J- K ( rv>Xj ) PL («x.«SMISrk>XyXrA) tfci^i^^nt^^. d 40 
[ 0 0 3 6 ] 

V-XLA ( t&J * fcf X * -> V 1/ - -tf - ) tt«cW^©tf-AS^O{±J-r. C©f-Att, 

i s « i: , * ii ii b . «^af-Aitx/t>y-Exit,^fci5&3>f-<i'3r> 
i/fssiKifcii;, eg $j -> x 7- a ( sb m m m ) i Lcftissns. m m m m i l « , 

u t e r&itfo - i nn e r K ffl S T -5 ) S Stt S^lfgAM* $6 1C. 50 
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[ 0 0 4 0 ] 



. «E#'Jlf-A 1 0 Ctt. ?A/«aiy? I< 1 3$*lt, ^J^tiTRT-feSi^^Jt^W 
&^®ffimzm-?2>m&l 1 AJStS nt^5. ^^co^^«, S^t*-AcoSScit^^2g 40 
^^X^ICi5ttl,<t0fe, jg^(CT<i:0Sl^fi^*L. ^O/h^t/^y^-^^co^^-S: 
^TfgK-rsctlcfe^. S^->x^Aco«HiftE#«. tObitfif if-AOiSt. is«fc 
I):->XfAOiPi[l: icTft^ti. ?K#:co#ftfcW^^Pft^Ji-rt#x.?,ftS < , £ 
^^HH^cOHPScTS^^^ft^^-rcOIC^m^T*^. 
[ 0 0 4 1 ] 

•J if - A l ott. S^->x^Aco-r^->'y^-;wHcoSft0irSffiic*f-r^^«fe6-> 
-JU^^fiKL-Tiso, *«gItag->xfAoil?$?K©x^-x^5»l><k5l:« 
**<IBi;a«>e,ftT Uf-nSfigy^fA P LOMtf ©IT-, C:ftS^H^T 

ES^ftfc->-;i/g5^1 2A^ifS$niV>S. J^#:^g»->XxACOT©->-;USC«l 
2l^C0X^-7.lCAfteft-2). CftT?->-;U?5»l 2«S^->X^AC0g^^^^^b® 50 
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« « l 2 , ± ig SB t- , fi«yXrAro^T";yH<IHroiilgf l:, $? £ L < £ ^ 

T S . 
[ 0 0 4 2 ] 

& ft tt . -> - * SB *f 1 2 © jg SB t £ « W m ffi m © 13 7. •> - )V 1 6 ici^T'Jf-Al;?! 

b<«N 2 ! bL<ttte©>FfiH4^XJCJ;0^^$tl^. d 5 L fc # X te . ^AP15&^ 
bTx-;i'gi5«12<»:S«rBl<D^V->^f'll0EET-e«i^^n, *-*ffiP14K:.fcD»a 10 
Stli. ^XSAP 1 5A©aE, $-llliP14 0l$l"<;k ^itf^t'^O^* 

[ 0 0 4 3 ] 

©SfrDKX^-XfctoTgi^Lfc/hSftri^^h (conduct) l:iO, -£ ft ^ *x S 
— £ A P 1 5ti-8HiP 1 4 C I M L T ^ 5 . ^ A P 1 5 <h 31 a P 1 4 tt , -> - SB 

2 4<DtVm£Wtsm%t<D%i\*V>*V 7^TS5*. ifc 3 U ^ L fc $1 £ « * ij 5/ h 
T & -5 . ->-;l'gC«f-A^^»«©<«*-^^AP<i:^ain#*tc^tte.n. 
HiStfti. ^Xv-JHl^X^7'J>ytlHfffit5Cil; ( }:!), -> - ;i/ SB « 1 2 20 

[ 0 0 4 4 ] 

# X ij| A P 1 5©nit:S5^f>yG IB. ^{MCft^5£^©fiitftC#bTJg£n:£ 

* x 3 <k 5 K /J\ £ < . !ioII/>S5^!f L t>f ? -C^-S^SHa^. •> - 
;UgB0©*^Dro^-S:<7D/jN^?5:?tCJ;O®^^nfeagAP 1 5©¥n±^©^V-v^G2 

4> L A € < , ^-;i/&#©£;boro;tfx£«*K + ^ -V -y ^ G 3 tt 

i!<3S<&Sn4J:5l:**<ft?Ti»5. 9Wa 1 4B, iAP 1 5 t|«©5ftl:T 
*Sffl/jNSa^|;iOi^^nT^5. * * y :/ G 5 tt , X^-XftO&ftlCtfX/gfsil 
^tttSO* KCi^, «» "3 . *«©«*#«A-5TK£S«&«f*©*iaM-r*J:"5. 30 
~3 . 2fc ^ *fc J: l3«tJin*«iSltCJS{*CT?Slfc-ri5/h$ < & ^ T t»i 5 . 
[ 0 0 4 5 ] 

:«<t5i:, ^Xv-;HJ. 51 £&tr^«*<h&#£J¥baT£lsCiiit 

ffi © A* 7 > X T- 3& S „ ^v^iJ'G5*^G4l:i£<a5i€f asii;, £ « © * n # 

* t- * a. £ -r s . 

[ 0 0 4 6 ] 

¥ J rv~?G3<D-Vr'(X&J:Zfi~j7t-*hV<D?)-tit>-F. G 2 C 15 tt 5 t A □ t G 4 I: * 

3 31 a P PbI © ffi ;>j g -> - ;i> l e^jl-StfXWSitSSftSb, cwffTatfteAttft&iti&S 

iiCSE^Tft^Sni. ^t7^G30fi$^g<, G2lC*3tt-S$fe»JE*^G 40 

4 \z & ft z & & jj <d 2 & t- & z> m & . frtzv<D%)%:&m-&<bnz>. z\<om^ . # X it S 

« "f -5 . 
[ 0 0 4 7 ] 

# X g ffl JfUi . ^7iAE^ai;Ti«:€^t7yG4l:AetT. ^lxT3?£->Xx 
AIC«toT®UtBt^tl;±0. ^X?A?&>6&#£^:£K&DPfc<ISI;:fc&ffl£ft#-5 

. z. n\$ - )\, * i& z> tc. #> \z m ^ % n z> 13 7 ii m m. . m#&wwi.?tctb\z : b®%,\zm 
s # m ^ t & & „ # x -> - ^ © m * n g « , a«^»fp-r^«fc^^j«»c<fcoTfi*-&^ns 

* Y v 7 G 5 ©&##&f£->X^A©T©X^-X©&#aS£ftSfc^J:5. * * 'J 7 
G5&mz>Wi#;$:m^\zffiW)2it2>tztf>\Z*>Ri^z>nz>. 50 
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[ 0 0 4 8 ) 

a«5i^*st,fc5t^< < m # <d r m \z $> v z m njj fa e> g. it & m & z tz h ± z < tt . 
si^c^i^ns^f fibs. 

[ 0 0 4 9 ] 

i£ # « & -> x 5=- A 'J if - A l 0(DWi#zmm2-£. f nciOlie&iK^i&'Jf-A 

i o c m & r -s . 

[ 0 0 5 0 ] 

tlx***. n ® fc , -> - ;p as # 1 2C«kO^M-5ti-5^-^*a*fetfsfe«t.ic. 

#1 2 SSfi^|S]i:/H7^t2.!ffS^a&5. -> - ;u g& # l 2 . ^-rn<£>*^xfc. tst 

ft^->7.^A^e»«JDflt^n-5o -> - ;U S5 « 1 2 tt Z rSl . R x *5 <fc R y 
\z g A id < . 

[ * SS fl»J 2 ] 
[ 0 0 5 1 ] 

B4*J;-J15 K*3^Tm25H;&£eiJ£^UT^*. ^2*iS0iJ«JKTtCfB«©rt$^^ 
lr> X Sg 1 *JSOTi:l^«IT»-5. 
[ 0 0 5 2 ] .20 

z.<Dnmm\z&\,*T. s-jjxihip 1 4C»IT. ;9^»Ap 1 5om->v»«i:JB-: 
^x^ain 2 1 6 kittens, z. <d % &\z & \,>t . mm <o ft *> h- m ~- is x m a a 1 
5 & z & nm z> x \t > M?Ev-7.izm^vrcm-miau2 1 6 d K^±tf ens. 

SfiA«iRf Snt^SSS ip, # X -> - £ # X # & iii "T © £ 

[ 0 0 5 3 ] 

^rtgT**. S2iifdjro^x->-;ni->-;i'f at ixeitt&< ^x^7U 

XCO&fflfc^fcig-rs -> — SB *T 1 2©SS0D3£&lce:ft£&ffl-r-5C<i:a<tB 

515 * . 
[ 0 0 5 4 ] 

— JU«ttl2©j£H£aStRWM©e*SWJfc"*-'5fc*, & 5 . S«W©±®©h 

#ov?-^thiu-r-5fc*, ^■^fc-fe>-t)--^^ite.n-5. ^x^An*5<k^^aiproi 4 

. 15. 2 16(3BlinStl-5ffi^$:^X.*fci*lCig^^S$:ffl^-&Ct^nlBlT$)D, U 
if-/*i:Sft 1 1 ^HU&ifc.SEETjP 2 £ . ->-JI/gg«l 2£-£8f-T-5ff*P 1 £ £ P 

3 £ ^ £ „ ioT. ->-;^«i 2 ti«wf B i©igf DA^i^ns^. t> u < a — it 

[ 0 0 5 5 ] 

su * iz n§ m t 5 tc *e> \z 13 x -> - ;u a< ^ * tc si se $ n -5 & a> £ « m \z s l fc t> © x- * * . z 
® 1* sq & n s t* . nwi^a^mi^m^^m^mizio^^^^m^timT^rztb, *r & x * * 

. m 2 Sl i& #J T . BE?3P2iiJ:atP3^»J«lCiSg5Wt6tCLX. B7fe*(Dn>5 i -i'->3 

0. ^&B?r*ir<tco&#«fcatg&£^^u£&5„ :n», a « w fc ® l -> - ;p g& # 50 
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1 2 ©ic*it5fi*©gi»oStwicMr5ilIi&fi5fgStlSt5c:ti;«ti9S 

X BSJ © S5 # 2 2 0 . ^^lAni5tI-^^ifflP14P.1fflS»230, ^ l/T, 
m^^X«UP2 1 6i^79AP 1 5 RS3 © SB # 2 4 0 £ ^ tr . utl^CgJ^a, #J 

^JO, -> - ;i/ SB # 1 2 <D & m\*m%T 9 ^ =l X.- 5 (ISL<mi";>) 6 fi£ -5 . 
[ 0 0 5 6 ] 

#7.i£AP15©TTf£0tb£*lSEE;*jP3te, #XgAP15K:Bl;&0Sn-2>:tfX©EE 10 

ij P 5. 31 — # X S£ tB O 1 4*«tixm = ^xgffflP2 1 e^-n^nfc^jD^tis^xcffi 

2jP6*5J;tfP4, L T . ISWtaSWCSLfey-*ai» 1 2 ©SI^OSlDi 
KiOft^^n*. £ , #xgAP<h#x«fflPK©*¥i£l8*>:i£S£^*.s. 

[ 0 0 5 7 ] 

f-JI'SSl 2 ttEA P 3 CioTiiESn, * tl\Z «k K) > - ;P SB » 1 2 x 

AW^<=>©SggiD£«g5£f5. D©tt4M3P3 0JMftl£&Q. D © i§ ia P 3 © flg '> <h & 

[ 0 0 5 8 ] 

ffiP3l:i5- Jg©jf LfflLAICT, KfUDtt, ffi*P4. P 5 . * ± P 6 I; J: o 
T!EM©*.pIlt6<h£ft3. L L . P 5 , P 6 . *5 «t ^ D W a^.&t> t B, U if - A C 20 
#1 lSr^^-rsJE^T-fe^.JE*P2^f^0tB-r. 3?^<DEE^U-^JUTr?g^C)^S^e.tfe 

tt&Tm#<om\t$tm-*imT'$>io, p LIQ \z$nt %> eex $>m^-c & z> . p L ,«,^ 

P2iDfe*tl>l&, & # 'J If - A* e, ft tii 2> . £ . P l io«*P2J:0'b/h* 

2 £ P L , Q £ ?) & ^ *MC /h S ffi K Ift 1# L T <f> < £ 5 K T * C <!: *< S * b <r> . if t L 
<tt. iintt^;T^©:DICj;0/^$n-5. SB # 2 2 0 t^iAW^CKlD 1 £ ^ & £ 

. ft it a s m & © m ifl mm d i © 2 * t g <k -r * © t? . y if - a a> e & w- Hi -r as # © a £ 

M*b<ttl0MmT*^. Cintt. 1 0 0 VE(lOt-y(5f IfE^ff 5EfX^ 30 
[ 0 0 5 9 ] 

fcSUte. a5»2 3 0©j£SI5lCffi«fg^^eE@-r-5Cli:1Cj;O. ftttiB-r;i<h©ffi3fe.i> 
fS^i^lSt 5 C t^pIlTSS. mSID 2 £^*.5;i£teEE2jP 2 £^*.S©(;:^r#l 
L L . C © 8? ft & , ^&D*ii^tl.fc*C, ^X^AP15lCt5tt-5JBE* 
P 5©afiSi55tt5?655. 
[ 0 0 6 0 ] 

S > SB # 2 4 0 ©ffi^8S»<!:S«WBg©i£fKD 3 i t 

& o , P2*5£ztP3<D®*<Dffim\zmm-r2>z.t ! b-5imT'&2>. p 2 * .tt/ p 3 zmw. 

©tttc^x.3"<.< v P 4 , P 5 . ^ii;P 6 eiDl, D 2 . *i^D3fiT 40 

[ 0 0 6 1 ] 

m&iz, m 2 mmmte . y if - a* i ororK-^i^T^^^ygsf'^t-ts^fflicitic^r 
xi-cfes. 8ffiw©^^^fffenT^^£^g^^B©x^>/N*'f«c^t«, u if - a i o 
cote# it & tf^mzj: o -> - >v sb » i 2 ^^Jtfsfc«6icA*x->-;i/«7i7^'C y 

S«W30«EBS*lfc«. M # 'J if - A 1 0|»3i:SA^n5 

a* ffi * -5 „ gi[&g&©ii3fcmicyif-Aiort©&#a<®oi&j&>n*. »#snoi»< & 

If \Z . tff C i£ ft: *t M 3 tl T M m « * ft "T <£ 3 1C # X A - 5? # m ffl £ & < T \t tt. h 

& ^ . ±3ftL;fcJ:5lcjeRP3*IH*Ltta«S. fie . P 2 S f x 5 : t I: J: ^ 2 5 0 
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X . P 5 & «fc P 6 ( O & g ft « £ , S5Hlig»t$5S^, P 4 ) Sgx^Ct 

[ * m m 3 ] 

[ 0 0 6 2 ] 

m 6 »c ^ T ± 5 IZ . ?g 2 Si J6 0>J <Z> ft § 3g . &«t>tt£&ft«8PI&UT. SB - # 7. & tB 

5 . 2 16 4: l^tC«)SJf t 5. 

[0063] ,q 
* 3 2 OejatoSC&T. ff*P3ittSiJ>!rfCff^P2Sr^A-5^i:*iprffi-e* 
£ . t>L<tt, U if - /f 1 0©ttifi.kD±3fr©JBHEE^3 1 ir*;i'*IBP"$-Si:ifcJ:D, 
l»»«l J OUir-/t*»6©jftfl:«»3jt«>ftO*i;6n*. f t^* 3 2 0 © <h* <D «k 5 ft 

fet^^ti** ci t a* or fig t * o. w fc jb i *ss^ji:m*^t)-e-T^ffl$n#-5 

** . *Jtlt«iJ[l2*II!tOfi*^b*l:it»TRWl/fc. £ £> ft -5 S 3f . 13 7. MX 
P 1 5*i.i;tfSg-#7.«ffiP 1 4 (£fc*£#£<0*;&#JfC:fc^TteSg-#XigajP2 1 

6 t> > *»a*nftv»ctT»*. 

[ 0 0 6 4 ] 

Mtt . « # IN » . £ 5£ . *« l>tt(S©1>tttSit«fcl6l:EA«4A6ftT»*. 

[ * m m 4 ] 

[ 0 0 6 5 ] 

B7*±tfH8i:*UftJg4Slll«l4, eiTlcfiBBtOrt^SKf^TttSBl^JSWira* 
dtfeWfie-es-s. 

[ 0 0 6 6 ] 

£KM&tt 4 1 0 . «^SAQ 1 5 t»0#lt6tl5. dCTtt. # X W: ~> - # CD 

* . C © # - 5 X • 2/ - # > g& # 4 1 OH. (£©*-£-*1£WJ;:*;tt-5) 5££tc¥£T-te 
ftnffi»c*iW«T?*0. mxa l 4£tfcW-fti-5#XteagAP<&WP£#fc«fc<#iE£n-5 

* ^ -> - )v tfi m m t s m *» ¥ s t ft v» t & . £ a. * « # 4 1 ot*st5:ti:i?TS 

[ 0 0 6 7 ] 

*4*JS«©9UB*fciiHT» # ?L ff SB # 4 1 0 S X S ? t ^ ^ 1 4CEit5Ct*« 

* * f] T? » 0 . >^BSfiW©I'yy±*if^t5. ft if ft g « . fciAl 40 
yyffilfc*W5f iE««a*1-5t LTfe. f EOf Bi^JiOBtT. ^ LT, X ^ - 
5>-t©JB±»,i:#©*tt«ftSMfcK:*^T. I2f t * JHi^i*o^l©i? x I: i 0 fi 
Sfe£ftft^fri=,-e&5,, 

[ iS tt 5 ] 
[ 0 0 6 8 ] 

-kfo<D&MM£X\z&\,*T-8tmiz. IfiSISftS, ^^t^ofctfXKSaiSft 
-5'Jif-A'l 0ftCI#*tt6. C ft . Sg->^rAPLOS^$1 t ^, figxXf 
Al;#*A)!i<iit^ 1 !:l:i5?7 7->aO«^l:«St50$K<'fcJ6T5. ^ ^ y -> i 
© M . ttB5/^rAPL««fnc»^TfPfflt4tS. 'J if — A 1 0(^©^ft:««l$OS13- 
T . i8**«$gl:±Ji:**«5riS:*i4< *ns. £ © ft Si © * « . nm*\z& 50 
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[ 0 0 6 9 ] 

;WiS««it5-o»Jttli, ij If - /X 1 0£t, 4* C 4> ± S ft* . ->-^SE«rtfc 
^ii:tin5i?i:r5:tT$5. & # « :r u -if - A a> £ y ^ h S I Lt U if-A 

i o k # & s n -s . c:©m^utf-A*ttffl©i$n^tig±ffi$*-r5^t*tT^, 

. SS->7fAi:i5Ut^-Uf-/U OK *<£i;5©£|nj»-r5. 

[ 0 0 7 0 ] 

Z. o b fc O - X -> X f A t ^ T , «^->^5"AfC*5ttSS?*(DJBE^ro^R)f6<Hilra 10 

tt . 'j if - a k g $g -r * ^ * h # , *o^scicse-5^s<&#-r^^^h{ri?L^»f®M« 

[» 3 ] 




tt mi - u if - a* t m - u if - a i o m <d be -h m t? * 5 . s « t- - y ;p a< o . 2 m / s> ( % 20 

[ 0 0 7 1 ] 

si ->xf APLiii'jyi'aUKfti^^sisnsiiciaiJ'e, u if - a 1 0 

<D m # \Z & ^ T & <D M f& & Wl m-T Z> $L fc %l <Z> 13 & \Z . U if — A* 1 0©*£#:<Z)g±®(C*3tt 

*»«B5 ios*#«)ii3jiSi:aftr5cf?*5. £<d fl? & & « , ^ 7 -> 3. © 

**»»f3eoiiF««*:«[fca-r*«ii»c*#««?ri:5tt©**«iftiit5 1 0 c t 

K cfc 0 , « # *i . SI->XrAP L tUSI 5 1 0 ffl , h h < it Hp fM At <h -> - ;P SB ft ID * 

^n-^nifet-ttu-rttiofe^feT. -> - ;u 1 2©ffi*aav>ttjftf*5';*"5rAicfliofi- 

«t * n a . H © «k 3 £ > * 5y J'aOtftta^i'Xf APLK«*i4*Sti:a<> 

tt>#«©»iWK±fcx'<-x*#-r*j:tja«w6*>K:a*b«r>. «t o t , pj .t ? & © & 

S m tt . 'J If - A 1 Ofc:fctt*^{*:©S±®K:i3^Tig©J§Jj££0ffib#£«£ + :fr»cg 
t^rit, - B.SS#:*iHIf^©#*BH('M-r-5t, ^ # ffi 5 © £ K it T £ « i: (C tt g < & 

T -5 BE * # 5 1 5^ffiffltl,C«!:T*^iidS^it^n5. 
[ 0 0 7 2 ] 

«i$!i^g©sfcsij<DjgiiT-tt, u if - a i o(om#<?)m-k&<D&&&ffi\zttm<Dfe^m 
#*Eit5. nn e . ? ? v ~> (d m-s \c . fig->xfAPLS!**tf igft£St(tas 

[ 0 0 7 3 ] 



( 17 ) 



JP 2004-289126 A 2004.10.14 



[ * m m 6 ] 

[ 0 0 7 4 ] 

@i oiiii/ai i izkv tz'm 6 ^mm\t. \zmwL<DfH®z®mT& 1 mmm tm 

[ 0 0 7 5 ] 

B'j © n is eur is u t . esj'XfAcgji^f ©Tt:n^i^TEi^nfc•>-J^S5 10 
# 1 2i;i0, gg^7TAOTo®*i;i!6i 1 tfffii;a*6nt^5. 

[ 0 0 7 6 ] 

ffisntus. -> - ;u g& *m — ftMcifflp 6 1 4. m> A a 6 1 5 , tit, £ S t> 5 

1 CO ig A P 6 1 d ft S . a^->XTAPL©lfeifi<t«[iiP6 1 
4 # . SiiiP 6 1 40t< , niCS 1 ^©3AP 6 1 7*5, ^ITggx^fA 
PL^e.it)Kl:#AP6 1 5«SElSnT»5. «S A P 6 1 5 « . « # <D ^ > A* 6 

IIWtlLfcy-^SSM 1 2 CD^ I (U SSS® #Hi *- Jl' 6 2 OCsff 
Xft««!ftJtl5I7t7U>j/*>6)S5. ^tbP6 2 0 Srfettm-r^«cO^«. -> - ;|/ 
g6«12toS«(0'>^:<«i: ! bgB»$^^-rs^a:t. Sf5->X^APL(DT<0^flTM&® 20 
«KfflC&i&SftSg^£>' — ;i/-f-5©£l0W-**tHP6 1 4;5[fi]^(D?£m<DlStft£BJtE 
fC-T-SCltCDi^^CDSi'J^^-r. ^ -\- > A' 6 2 2 ©IMIi, S"J<lW*fX«i^^-'J7^X6 

2 5^^W*-;U6 2 o-p^-&EAi:x^x$«l&t5±5i:ts^i:t*5. * U * 
— ;P 6 2 0 « it & # i& 0 . 2 5 m m T <& 9 . 5 4 <1 09 fcB * — * 6 2 0 & £ . i^ttJ* 
-;U 6 2 0 tf t>A 6 2 2 W C & & tfi M fM fg K & £ :* - y CD A#£coM/5<i&0. il ft 

. ft . T&ft^l^fc*tt<D;*^>#JI&:tU:7w-;* 6 2 5 T-&oT : *>. i£ £ij * - ^ 

6 2 0£T^<=><Oi$-&8&ffl£nJfil;:T£. 
[ 0 0 7 7 ] 

Mitt*- * 6 2 0 ^fettffiS^XttStl+«JC|^ffl!lti1.fiiJCDM^tC^nS. « Hi P 6 1 4 
$> -5 „ b b , S645IAP6 1 7 I: i D 3 5 K$gi5iSn*l t fc 6 Sn5l&. — 

^ £ & # -r s £ <t # # o . is6 3 o b^7v-x. m *. « n- m. \z m s§ b t <^ . ^ 

A P 6 1 5^S©£«<0&S*#<OftffiiJ'vCDSitft.tt. S 5&5iAP 6 1 7 A> S il til P 6 1 

4 K: ft o T £ £K#X£3l£&£fCDtC^r#]-Trci&£. 

[ 0 0 7 8 ] 

ik 6 3 o coa^ c s i$ -r * su * <o & a p x- « & < ) cittf-nti^oi 6 3 3 

me 3 3 oSfcCglc9x->y tiSia 6 1 4 m \z $> z> X x c> •> - v > if y a - ft j% ± 
ft\Zj3^Tm$£lZt5-T~$>Z>&o\Z?Z>. Sfte - » K 4S A< 2 . 5 m m T- & 0 , ^ El <0 iSS £ 

[ 0 0 7 9 ] 40 

1 6 3 3 CD S t> ft CD X -y =J 6 3 5 liiSt 5 i 5 & t ^ fl, 1^6 3 0 £ 

® o T & ft P 6 1 4K[P]#>5#X©XA-X&a?ttt£nJl!EI;:-r-5. 

[ 0 0 8 0 ] 

3lfflP6 14«$fc, SS^^t)-r^^J0. 7 m m T £ -5 # > ipI;a*6#>e>7mni<D*iiSb 

f;« 6 4 0 5tt5. SI 6 4 0 CO & t> fl- fi'i © X y 5? 6 4 2 , KS9 0' CD g£ ^ X a< 

fcfce^n, -lE-niCckoT^fxcogftti. m\z . seft58Ao63o*»5©^xoisnB 

^7.v-;K05a*Si^»^ t t5 1ClnJji^n^. * 6 4 0 fct . S <D ^ V > A* 6 4 7 K O 

5 . i^TSi||S(5iliilK 6 4 9 l:^&^5S&©«tli*-,ll' 6 4 5 Stt5. *t ft <D 
illi*-^ 6 4 5 HEiitK)lmmf*'5 < tnCiO. ^ffi*-;!' 6 4 5 bill's* 

m \t j: d /jn £ & * fa \z m % £ n . so 
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[ 0 0 8 1 ] 

>>- jv&$t i 2<o$ftisiis, 2 *> u z> m 6 i 7 \zmm 1. tcmm# 6 3 8 ict 

oTSISti, u t^sJiTJ&S. # 6 3 8tt^)i5lAD6 1 7£a£SitS©III&fc:W 
»TS 0 , tnCit). ^fflD 6 1 4SI5^X->-JI,©»*|*4il45?A5. 
[ 0 0 8 2 ] 

->-.^gB#<D:£g«l 0 0mmgS©t)OT»-S. 
[ 0 0 8 3 ] 

01 ltt, 01 0 ©y-JPS^OTfflffl^iaTSS. C. »AO 6 

1 5 *g & <£> gij f@ <E> & A # - Jl/ 6 2 0 tlTg«Snt^5. I7^7'J>yiUCi 

-5) Stt5:t*5, £tltt*f>©igAP6 1 5 l;f* f I t 5 u t i;» l/TS3f 
& £ . /h £ fir g <7) 31 A # - ;U 6 2 0fct-^(D<t©;tfxra:<g;»T$>-5;&-'6>. © fg «k 

[ 0 0 8 4 ] 

$16 3 3e>Jgtfccr>£e>&-5igEAP6 1 7 « . 11 © ® A * — )V 6 20O*^Ifflt5t 
# K & T L- t> pj f£ T & o Jfc . -> - Jl' g& *t 1 2©fMlCfeUTait5^X©«^S 
Til f& IZ-T Z Tc tb \Z & m 2 tl & 2> . ft>/U 4 7, 6 2 2 tl>?£J:5&tl4l640 
£i^t5^tl;J; DSi|fi©i^g^ttt«[iiP 6 4 5 Sr^^-T-S^ttt, Sit *l £ £ 3£ 

$ -a- « <d c m m t \t u e t& t» . 

[ 0 0 8 5 ] 20 

m#v>m-Aa\$m 1 0*3 ±#01 1 ©j/-AS*f 1 2ctt>Tisnt*6ai>. m& 

© # fi . ^*H#tff i#t 0 3 2 5 6 8 2 0. 6^*3^^1^^03256809. 9 ^ 
f'*5HTfS®$tlT^-5«t3JC#aiA^n-5„ 

[ * is m 7 ] 

[ 0 0 8 6 ] 

^7*jg^j«RT{cfe«wrt$^^v^T^6iiis^j^s«crs. 012a. 01 1 tm 

{&Lt i> — SB fcf 1 2 T«©?IiT-$5. 01 2 c i5 u t , -> - ;u SB » 1 2i:ttS6i 
iS ;k L J; 5 & £ «& £ A P IS 6 tl & <^ # , £fc it \z M T -5 Z.i:%^mX'h^> 

30 

[ 0 0 8 7 ] 

l7iiP)C->-;^fii 2tt, SA*-*? 2 OCiOISSn, d> o . ^ 6 * SB 00 
CD^^igW-<h|^fil0^7.^y'J>^7 1 5 * 6*5. &AP7 1 4 . ^n^n^XV- 
XtS^V-X^#< 2"P©^.©a^7 4 5 £7 4 7 Stt5Itt©| 7 4 0 « 5 . 

^®^ftici0IK 7 4 5 i;libfc^xy-x*^. ii K 7 4 7i:igbfcl^v-x 

> A* © ffi *J C f; * £ # * fc H . 40 

[ * is m 8 ] 

[ 0 0 8 8 ] 

Ml 8 tflte 0 1 4t©Sai:*^Tt!i^*ff5t)O1?$0, « T K IB « © ft $ £ Bfc <^ 
[ 0 0 8 9 ] 

HI 4CtUT»*fii5l: 1 g 8 * 1 W . m-HiS«KJi:I^^I^AP8 15i«iliP 
814SfAfci'-*S#l2*ft5. 1*1, illiia 1 40TC. & -5 l/> « £ *l © ft 

5Ki5l|jtftftS6l:*i l^OiAQS 1 7#IStt<=,tiT:fcD. f ni: J: ? I lili i 

oamwKSswwss^e^DP&^fts,, ^jsssads i 7 « , s^->xxapl 50 



( 19 ) 



JP 2004-289126 A 2004.10.14 



□ 8 1 4 ffl <D £ «E (H-/;PyCft*«gJ3 0 0) A'Sl^nJ. tt -If tt 6 tf . 

* ^ t S 5 . 
[ 0 0 9 0 ] 

B 1 4 ft* & . * i 7(d;x;hhp#. iBn8 1 40ft»«o*m:. 

L^b. A P 8 1 5J:Dfc3iHlP8 1 4©ifi<CI(t^tlTt^C<!:)i'»^5. 
[SUM 9] 10 
[ 0 0 9 1 ] 

[ 0 0 9 2 ] 

ft tt . ->-JU&#12<B#^£jtB&© t t 1 *K:|Hja>-3T#£LT, n (I'J ^ CO i6 SO SB 9 4 0 
<!: ft ffll ^ © il SB SB # 9 5 OSigSTSItCiD. J;9/jN£V>P£fS:W--5C:<*:Tiis££ft 
s.ftffll^©iiin&#9 4 0ttrtffi!l^©j^iia5#9 5 0<k»3t>/h$<. £ft<=>2o©gB# zo 

940. 9 5 OSC^t ^iiJO 9 1 4 ©IOS»<tD t>l!l2 0|g*S^. P © iH 

ft 1 0 0i>6 3 0 0 m m "C & -5 „ 
[ 0 0 9 3 ] 

Bl'6l:*l>T, m9*IS09©;*Sfc-5S'J©J&ai£j*L/T;feD, SI 8 *Jfi W 

(C*tt«*An8 17£Mft'T«£&ftS«AD9 17tfRt?&n-rfr>«. L L . £ © 
1§ £ . * e^SiAO 9 1 7 ttltWCSlCSlSJFff&SSSfcfc?. b. ft C £ 0 g {ii 

□ 9 1 4©P(CA£>#X#;&Qj£Sft3. 

[ * SS fi»J i o ] 

[ 0 0 9 4 ] 

■h 1^ $ T <& 3 . 
[ 0 0 9 5 ] 

mi o3ust*n;::fc^-c. m83uswi:i^^cojiiS(cee^TS«w©^®±w^X)^s^ 
fSi-:ti:ioT«ftiS3a$))«a«gn5. ®ap 1 0 1 5 s tB t . m ai p 1 0 1 4 

lc ft o T & It © ft AHc ft < # X te , Sg # © fg 1 0 1 8 © T * il 31 f £ . Sit5i5 
. $ © 2l m « . ^X/0i^<73SfW«cD*fcnffl!l»C CAD. St © ft fl'i ffi K *3 lr» T 

S£W©:£ftKftS£J#-?Tffl-5;L.i:T&£. t£ ^ . igfflP10 14^©ADPTS«W 
©3?E±©#X©ii«ttiil,. Jg^^*?e!)^^5JcS$n^„ 
[ 0 0 9 6 ] 

[ 0 0 9 7 ] 

* 0 X' it tt. ^ . 

[0®<Z>ffll|i&tftBf3] 
[ 0 0 9 8 ] 

[01] ^^^©mg^JtCiJtt-S'JV^^^^S^^MSr^LfcfeWT-*^. 
[02] ^ #J » & # U If - A* £ I. © T -5 . 

[03]*Sg^WSiSlg|;&#JCD&#g+f-y\*<Dg|$#©fe*BT&£. 50 
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[04] *5?iffll2Hifi{fiJ©««:'J+f-A&iUfctOtJ&5. 
[05] #f8i8©fg2illi6#J©&#Ulf-A'©^#©&;<C0-T:<&£. 

[06] *%BR<Dm3mmm<Dm&i)-*f-rt<D&±<®T-$>z>. 

[07] #fgl8©Sil4*i6#J©&#Ulf-A£jKLfct>©T&3. 
[08] #fgBjoJg4S!|ffi#J©&#Ulf-A*©a5#©fe*0T*£. 
[09] #5g"IS©Sg5#i;&#J©&#Ulf-A£5KLfct>©Tfc5. 
[0 1 0] #fg^©m6^^#J©&#Ulf-A*£^L*: ! fe©T&-5. 
[0 1 1] ^6j|Jg0tJ<O->-;PS6«(7)Tfiao s F®0T&^ < , 
[0 12) S7^iS{ai©->-;PS5«©Tffl©¥B0T**5. 

[Si3] MTiiStsjotfr'Jif-ncStiaTfts. io 

[0 14] Jg8Sli6#J©iK#:'J-tf-A*©ISrS0T<&£. 

[0 15] ^9*IiOffift'Jif-A-©ISiI@ta55. 

[0 1 6] *fc»J©fS9*K«©£#tB*©«#UlJ , --/t©WrffiHT?fc*. 

[0 1 7] mi O*JS^J©^^U-tf-A'©»T®0T**-5. 
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[014] [0173 
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02) ^mm 3xU ay 

*7>ym X>f>h*-7xX tfy—7 7H;i/77h7-h 6 
(72)fgHJ# 7>h-^X ^*F;UX T>^" 7U7 x;i^-fe> 

^-^>ys i<>h*-7x>, truvxh^-h si 

~*y>#m 7xjl/F*-7xX h 4 3 

(72)3B9i# 7Ui7-t-f ^X-fx>3 

^^>^a -^/yx &iL>7y—y iio 

(72)^# iu^7 d-d 7 u-yxhy 

*?>ym '\— tr, > i 5 

(72)%93# x^K;UX ^E^T r ;p-7> 

*y>ym ^r)Vt7f^=L^ 5 8 

(72)589!# 3A>*X *^u^x a;i^>x 

(72)589!$ D-D7 y^>H UhtY 

*^>ym I<>h*-7xX ^JXf^«h7-h 116 
(72)3B9!# ^77^7 >^E> 

*y>ym x-r > h*— :?x>, ;*;i^>;tf— ji^ i i 
(72)%h^# 3/\>^x 5* 

^T^>^g X-T >h^-7x>, h>5*)l<U±:7,hy—b 3 17 x-f 
(72)^8^^ 7l/^i^>f^ Xh7 — f n.x— ^ 

*^>^H X-f > h — 7x>, y^77/>Xh7-h 2 
(72)%8J# XhU- 

*y>ym f>f^M, X7F-^>Xh7-h 31 
(72)58?J1# ;i/ 7r> -^>5=-> 

F^-A(##) 5F046 BA03 CB24 DA27 DC10 



